The antimalaria agent artemisinin exerts antiangiogenic effects in mouse embryonic stem cell-derived embryoid bodies.
Artemisinin is widely used as an agent to treat malaria; the possible antiangiogenic effects of this compound are unknown. In the present study, the antiangiogenic effects of artemisinin were investigated in mouse embryonic stem cell-derived embryoid bodies, which are a model system for early postimplantation embryos and which efficiently differentiate capillaries. Artemisinin dose dependently inhibited angiogenesis in embryoid bodies and raised the level of intracellular reactive oxygen species. Furthermore impaired organization of the extracellular matrix component laminin and altered expression patterns of matrix metalloproteinases 1, 2, and 9 were observed during the time course of embryoid body differentiation. Consequently accelerated penetration kinetics of the fluorescent anthracycline doxorubicin occurred within the tissue, indicating increased tissue permeability. Artemisinin down-regulated hypoxia-inducible factor-1alpha and vascular endothelial growth factor (VEGF) expression, which control endothelial cell growth. The antiangiogenic effects and the inhibition of hypoxia-inducible factor-1alpha and VEGF were reversed upon cotreatment with the free radical scavengers mannitol and vitamin E, indicating that artemisinin may act via reactive oxygen species generation. Furthermore, capillary formation was restored upon coadministration of exogenous VEGF. The data of the present study suggest that the antiangiogenic activity of artemisinin and the increase in tissue permeability for cytostatics may be exploited for anticancer treatment.